patient; and the second was how often one ought to drain the pericardium to get rid of the noxious fluid. In pneumococcal pericarditis one should, theoretically, always drain the pericardium if the condition was diagnosed. But when one studied the condition of pneumococcal pericarditis as it showed itself, one found that 15 per cent. of the cases met with had suppurative meningitis, and in 10 per cent. there was suppurative peritonitis. So his own attitude in regard to a doubtful case of pneumococcal pericarditis in an infant was one of great caution; and he did not believe in being in a hurry to explore, because if one were wrong one might kill a patient who was already suffering from a double or single empyema or pneumonia. Over 80 per cent. of those cases in children were associated with either pneumonia or empyema. He did not see much hope for surgery in pericarditis; the best chance seemed to be in the future by serum treatment. He wished, in conclusion, to refer to a branch of investigation which had not received sufficient attention in the discussion-namely, that by experimental investigation. He thought it was a remarkable fact that from the disease which was the greatest cause of heart disease-namely, rheumatism-it was possible to get from the pericardial effusion an organism by which one had proved many of the points now under discussion. One could, in an animal, cause death from a dilated heart without pericarditis, produce pericardial effusion, and show the relations of endocarditis, simple and malignant. Experiment would enable us to stand on much safer ground with regard to the pathology: for example, that dilatation of the heart was not the result of spread of inflammation from an inflamed pericardium, in that it might occur without perncarditis, as emphasized by Dr. Lees, was verified by experiment.
Dr. Box: Primary pericarditis appears to be as rare as is a primary pleurisy. Of the 112 cases collected from the records of St. Thomas's Hospital, pericarditis occurred as an isolated lesion in only two, each instance being in a chronic alcoholic. With these exceptions, the nearest approach to a primary condition is where inflammation simultaneously involves two or more of the great serous sacs without evidence of implication of the viscera; but cases even of this sort are exceptional, and only three or four are recorded among our notes. The combined serous effusions may be simple or purulent, and are mostly pleural and pericardial; but in one instance (suppurative) the peritoneum was involved as well. As a general rule, pericarditis arises in combination with other disease, and accompanies such conditions as acute rheumatism with endocarditis (the latter lesion often being of old standing), pleuropneumonia, broncho-pneumonia, various forms of pyaemia and chronic renal disease. In our series the rheumatic, pneumonic, and pya3mic cases are approximately equal, and together account for a little more than half of the total number. Another form which is sufficiently common for special mention is the terminal pericarditis of granular kidney. In children aged under 5 broncho-pneumonia, either discrete or confluent, and sometimes accompanied by empyema, takes first place as a cause, but is run very closely by pysemic conditions, mostly dependent upon acute bone disease. The latency of pericarditis is exemplified in a striking manner; no fewer than 51 of the 112 were unsuspected during life (over 40 per cent.). The latent cases were mostly pyaemic, pneumonic, broncho-pneumonic, or associated with empyema. SOME CHARACTERISTICS OF THE VARIOUS FORMS OF PERICARDITIS.
The Rheumatic Cases are those in which the most explicit accounts of increase in the area of praecordial dullness are forthcoming. The dull area is largest, as a general rule, in cases of this class, but its mere size affords no indication of the anount of effusion present, being in great part due to the actual size of the heart itself. Most of the rheumatic ,cases are complicated by old endocarditis; in addition the heart is dilated, and recent vegetations are often present on the mitral and aortic valves. The effusion is serous, sero-fibrinous, or blood-stained; in one case only was the exudate composed of " flaky pus."
The Pneumonic Cases.-Where pericarditis complicated pneumonia, death, as a rule, occurred at the height of the disease, and the pericardial inflammation was only discovered at the post-mortem examination. In three instances the course of the fever was prolonged for three weeks, and empyema was consequently suspected. In one of these cases there was no empyema, but an unsuspected pericarditis. In the other two the empyemata were found and drained, but the pericarditis again overlooked. Two cases appear to conform to the type on which Dr. Samuel West has laid stress. In each the temperature was normal at the time of death and pericarditis entirely unsuspected. The interval since the onset of the pneumonia was fifteen days in one instance and longer in the other. In all, save one, of the cases attributed to pneumonia the pericardial effusion was sero-purulent or purulent. The hearts were not so greatly or so invariably enlarged as in the rheumatic form of the disease. Valve lesions were absent in all save one. The two heaviest hearts were taken from patients in whom a mixed nephritis was also present and weighed 131 oz. and 141 oz.
The Renal Form.-This is essentially the pericarditis of granular kidney. The onset is insidious, prmecordial pain often absent, and the temperature usually normal or subnormal; even in the two cases which were exceptional in the last respect the temperature only rose at the time of death, some days after the discovery of the pericardial friction sound. The pulse-rate is not necessarily increased on the supervention of the pericardial inflammation. Vomiting, which is possibly uraemic, may occur. The enlargement of the area of praecordial dullness is due rather to cardiac hypertrophy than to pericardial effusion. Friction was well marked and formed the main diagnostic feature in all our cases. In most instances the pericardial fluid was scanty and serous or turbid. In three cases the effusion was blood-stained and in one purulent. The prognosis is, as a general rule, fatal. The St. Thomas's Hospital reports show that during a period of thirteen years twenty in-patients with chronic renal disease of the interstitial form developed pericarditis, and of these only two survived. Taking all the fatal cases of chronic interstitial nephritis admitted during the same period, recent pericardial inflammation was found in a fraction over 10 per cent.
The Pya.mic Form.-Pyaemic pericarditis was mostly latent. The heart was invariably almost or quite normal in size and was free froin endocarditis save in two instances, where recent ulceration was found just above the tricuspid valve. In three instances abscesses were found in the heart wall, and in one of these cases rupture of the wall of the left ventricle had taken place. The pericardial effusion was either turbid or purulent.
The Tuberculous Form.-This must be uncommon. Three cases were found, but have been excluded because they were adhesive and unaccompanied by effusion.
CLINICAL INDICATIONS OF THE NATURE OF THE FLUID PRESENT IN THE PERICARDIAL SAC.
Temperature is no guide. Fever may be as pronounced where the effusion is serous as where it is purulent. Pus may be present with a temperature which is normal or but slightly febrile. Neither is the size of the effusion a safe criterion; although serous effusions are, as a rule, larger than those which consist of pus, yet purulent effusions do on occasions equal the largest serous ones. Moreover, all accounts show how extremely difficult it is to gauge the amount of fluid in a case of pericarditis.
The nature of the accompanying pleural effusion is often a good index to the contents of the pericardium, but this test is not infallible, sincepus in the pleura may be accompanied by serum in the pericardium, an event, however, which is decidedly uncommon. In only one instance was the association of a purulent pericarditis with a serous pleurisy found. The nature of the illness which the pericarditis complicates is all important as an index to the contents of the sac. As a general rule, the effusion in the rheumatic cases is serous, in the pneumonic or broncho-pneumonic sero-purulent or purulent, in the pyemic, turbid or purulent. Considering the circumstances under which pericarditis arises, leucocytosis is likely to be of but little value. It is remarkable that purulent pericarditis was undiscovered in every instance of its presence, save one.
The Signitficance of a Blood-stained Effusi,on.-It is stated that haemorrhagic pericardial effusions are associated with tuberculous or cancerous pericarditis, scorbutic conditions, and pericarditis of the aged. These limitations are not borne out by the cases we have collected. Blood-stained effusion was found in fourteen patients. Exactly half of these were cases where pericarditis was associated with recent endocarditis in patients free from tubercle or malignant disease, and clinically supposed to be rheumatic. Of the rest, one was a case of empyema, one of malignant endocarditis, three of chronic renal disease, one septiceemic, and one a chronic alcoholic. Almost pure blood was found in one case, the wall of the left ventricle having ruptured at the site of a pyaemic abscess. The pericardium was acutely inflamed. SOME REMARKS ON THE PHYSICAL SIGNS OF PERICARDIAL EFFUSION.
(1) Uptard Extension of the Pracordial Dullness.-In seven of nineteen cases in which the dull area reached the second left costal cartilage this dullness was proved to be entirely cardiac, whilst in the cases in which it reached only to the third left cartilage the amount of fluid was insignificant.
(2) Botch's Sign.-The descriptions given by English authorities as to the character and mode of experimental production of Rotch's sign do not appear to tally with the account given by Rotch himself. Rotch states that he did inject his bodies in the position of orthopnoea, the trunk being bent on the lower limbs at an angle of 120, so presumably the sign should be sought for in this posture. In describing his sign he says that it consists of dullness in the fifth right intercostal space, but is careful to state that the criterion which differentiates pericardial effusion from an enlarged heart is " absolute dullness in the fifth right interspace, 3 cm. or 4 cm. (1k in. or 11 in.) from the right parasternal line," evidently using the latter term to denote the right edge of the sternum. The notes at our disposal afford no evidence of the value of this sign.
(3) The Posterior Signs. -Signs have been described near the inferior angle of the scapula and below the posterior lung bases. The frequency with which pleural effusions or pneumonic consolidation accompany pericardial effusions seriously detracts from the value of those posterior signs which are held to indicate pericardial distension. Moreover, similar signs, near the angle of the scapula at all events, can be produced by a dilated and hypertrophied heart. Should there be any considerable area of non-vibratile dullness at the posterior lung base, even though tubular breathing be audible at its upper part, near the inferior scapular angle, experience teaches that it is advisable to explore the pleura with an aspirator before concluding that the signs are solely due to pericardial effusion. Of all our cases, only three showed the posterior scapular sign in its typical form-i.e., a circumscribed area of dullness with tubular breathing at the lower scapular angle. In each of these there was massive collapse of the left lower lobe, unaccompanied by any pleural effusion. In one instance similar signs were found in. front over the middle lobe of the right lung near the sternum, and here again the middle lobe was found post mortem to be largely collapsed.
THE QUESTION OF OPERATIVE INTERFERENCE.
The field for successful operative measures, whether by aspiration or incision, in pericarditis appears to be small. Where there is any reasonable certainty that a large serous effusion is itself seriously embarrassing the heart, the proper procedure, no doubt, is to remove the fluid; but reasonable certainty as to the size of the effusion is not easy to attain. In the three cases operated upon at St. Thomas's Hospital the amount of fluid withdrawn measured under 5 oz., 41 oz., and barely 2 oz., the large area of dullness in each case being, as usual, in the main due to cardiac enlargement. Could any means of preventing internal pericardiac adhesions be devised the scope of the operation would be greatly extended. With this end in view, sterilized liquid paraffin was injected into the sac of one of these patients (Dr. Box and Mr. Corner's case). Purulent pericarditis after empyema, or residual pericardial abscess following pneumonia, should be ideal cases for surgical treatment. Pytemic cases are, as a general rule, hopeless for other reasons by the time pericarditis develops.
Dr. ALEXANDER MORISON: In an examination of forty-four cases of acute pericarditis and adherent pericardium occurring in the practice of my colleagues and myself at the Paddington Green Children's Hospital, when I was attached to that institution, I found that in the twelve cases in which there was no concurrent evidence of endocarditis as denoted by valvular disease, the acute pericarditis, which in the majority of cases was purulent, was due to extension of the morbid process in tuberculosis, pneumonia, and empyema. The mere absence of concurrent valvular disease has therefore a certain value in distinguishing the pericarditis of local extension from that of a more general or blood infection as one finds in rheumatic fever. The criterion, of course, is not absolute, as pneumococcal endocarditis occasionally occurs. Among names which should be mentioned in this discussion is that of the late Dr. Octavius Sturges, who attached much importance to the percussion signs of variation in the amount of fluid within the sac, as noted at the left cardiac base. This practically corresponds with the position of Sibson's notch, and is the point at which increase and diminution in the contents of the sac may be most easily noted, especially in children. Dr. Sturges gave the results of his ripe experience in the Lumleian Lectures for 1894. Dr. West has indicated that the most important point in diagnosis is to differentiate between a dilated and usually hypertrophied heart and pericardial effusion when it is considerable in amount. He has shown that the muffling of the heart sounds may be marked when only dilatation is present; that pericardial friction may persist in portions of the area of cardiac dullness when accumulation within the sac is in considerable degree; that the pulsus paradoxus is attributable to other causes than pericarditis; and states as the most characteristic sign, in his opinion, the extension of the dullness beyond the apex-beat; although the apex need not, of course, be the actual heart apex. On all these points I quite agree with him, except in so far as he regards the pulsus paradoxus to be due to any other cause than the effect of exaggerated respirationa upon the circulation. In agreement with his conclusion as to the most characteristic sign-namely, the extension of the dullness beyond this
